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Dr E. Raanani (Tel Hashomer, Israel). The issue of what is the
best method to protect the brain during aortic arch surgery has been
debatable for several decades. Many questions are still not
answered. Hypothermia combined with ACP emerged as the best
method in cases where prolonged systemic circulatory arrest times
are needed.
Because anatomic and imaging studies showed that up to 50%
of adult population have variations and interruption of the brain’s
circle of Willis, it seems logical that BACP, meaning perfusion to
both carotid arteries, would be the more physiologic method to
protect the brain. However, several groups reported on using
only moderate hypothermia and only UACP as a method of choice
with good clinical outcomes.
To better clarify this debate, Dr Zierer and colleagues retrospec-
tively collected their large experience of aortic arch surgery from 2
medical centers, Frankfurt and Bad Neustadt. They propensity-
matched 2 groups with 246 patients each. UACP was used in
one group, and BACP was used in the other group. Both used
MSH. NIRS was used for brain monitoring. Approximately 30%
of the patients in each group underwent full arch replacement.
The rest underwent partial arch.The Journal of Thoracic and CarThe main findings in this study are that there are no differences
in early mortality between the groups and a tendency with a P
value of .06 for more permanent neurologic events in the BACP
group. I have 4 questions.
In the study, you excluded patients who were converted from
UACP to BACP during surgery. You did not provide the numbers
and their outcomes. Can you provide us with this information?
And if they were included in an ‘‘intention to treat’’ analysis,
would it affect the results of this study?
Dr Zierer. There were only 6 patients whowere converted from
UACP to BACP for the entire series, and we thought that wewould
not include them because they might be a selection of more
complicated cases and would affect the findings or negatively
influence the outcome of BACP. These patients were converted
because of the decrease in the NIRS measurements and a decrease
in the contralateral radial artery pressure, and then we switched to
BACP. But all 6 patients recovered well. There was no permanent
and only 1 transient neurologic deficit.
Dr Raanani. There is a significant difference in technique of
arch vessel cannulation between the 2 centers, with Frankfurt us-
ing cannulation of the axillary artery and snaring of the proximal
part of the carotid arteries, and Bad Neustadt directly perfusing
the arch vessels using an 8-mm or 10-mm Dacron extension
with crossclamping of the arch vessel at the origin. Moreover,
Frankfurt uses implantation of the arch vessels en bloc, and Bad
Neustadt uses separate anastomoses. It seems that the Bad Neu-
stadt technique involves more manipulation of the arch vessels
that may contribute to ipsilateral embolization and brain ischemia.
Did you check your results according to the different centers?
Dr Zierer. Regarding permanent and transient neurologic
complications, there was no difference among the 2 centers. But
you’re certainly right, the different cannulation technique applied
is the main difference between the 2 groups, and this is also the
reason why they had a higher ACP flow in Bad Neustadt because
they also perfuse the right arm during ACP.
Dr Raanani. Can you elaborate on how you decided to perfuse
the brain? Was it according to preoperative imaging of the brain
circulation or surgical complexity? If yes, do you have any
potential bias that such patients who underwent BACP had more
interrupted brain circulation to start with or more complex arch
pathologies?
Dr Zierer. There is a different approach to this topic in the 2
centers. In Frankfurt, until 2005, we routinely performed UACP
and then switched to BACP between 2005 and 2010. Because of
these recent data, we switch back more frequently to UACP in
more recent years.
If we are planning a procedure now, also an elective total arch
replacement, we would start with UACP. But we always have a
Y-shaped arterial line connected to the arterial pump line ready
in case the NIRS measurements decrease to less than 70% of the
baseline value so that we can easily switch to BACP if desired.
Ifwe take a look at the subgroupof patientswith total arch replace-
ment only, they had an ACP time of approximately 60 minutes.
Despite the limited number of patients with total arch replacement
it seems thatUACPcan be safely performed at least up to 60minutes.
Dr Raanani. So it means that even if in the preoperative imag-
ing you see that there is an interruption of the circle of Willis, you
would start with UACP?diovascular Surgery c Volume 147, Number 4 1217
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various studies also from Dr Urbanski in Bad Neustadt showed
that the completeness or incompleteness of circle of Willis in
patients undergoing surgery with UACP did not correlate with in-
traoperative NIRS findings or postoperative neurologic outcomes.
Dr Raanani. This brings me to my last question. In view of
these study results, are there any special situations where you
recommend BACP or do you practice only UACP now, which
you answered already. And in special cases, would you
recommend other methods, such as more deep hypothermia for
instance or not?
Dr Zierer.Regarding temperature management, we would only
cool down further in patients with complex acute type A
dissections. If the right axillary artery is dissected as well, then
of course we would have to switch to femoral artery cannulation.
But including type A dissections in the last 5 years, we hardly
ever cooled down to less than 26C. I would say 95% of patients
undergoing aortic arch surgery had a lowest core temperature of
27C to 28C. For elective cases, we would start with UACP and
keep an eye on the NIRSmeasurements and the contralateral radial
artery pressure.
Dr M. Moon (St Louis, Mo). Did you have any problems with
direct cannulation of the axillary artery? We generally use a graft
whether it is the axillary, carotid, or innominate artery.
Dr Zierer. We have not experienced problems with direct
axillary artery cannulation in more than 500 patients now. Early
in our experience, there were 2 patients with transient plexus
lesions, but they recovered before discharge. Other than that, we
did not experience any problems.
DrMoon.What kind of cannula tip do you use? Do you get any
flow down the right arm during that period of time?
Dr Zierer. No. The right arm is occluded during this time,
which is no problem at all in our experience.
Dr Moon. What did you speculate was the cause of the stroke
on the left side, was it embolization from manipulation from the
catheters?
Dr Zierer. Probably. That’s what it looks like, yes. This might
be surgeon dependent because our chief in Frankfurt preferred
BACP and asked me to go back and take a close look at all patients
who had a stroke after BACP, and, in fact, he did not have a
single stroke. So everyone manipulating on the arch vessels for
establishment of BACP has to be aware of the potential risk of
cerebral embolization.
Dr Moon. Well, we use UACP. We don’t use the balloons from
the inside. We dissect the arteries from the outside and clamp them
with a standard vascular clamp, and that avoids any potential for
error or debris to go up that carotid while you’re doing the perfusion.
Dr Zierer.We also use the balloon only for additional perfusion
in case of BACP. If you occlude it during UACP, we just clamp it
from the outside as well.
Dr Moon. Yes, clamp it with a vascular clamp.
Dr A. Pochettino (Rochester, Minn). The question you pose in
your article is worthwhile; however, I am not sure that you have1218 The Journal of Thoracic and Cardiovascular Surbeen able to answer the issue, that is, two thirds of your cases
were hemi-arches, and one could argue that worrying about
UACP or BACP is probably irrelevant for an operation that should
last less than 20 minutes.
The only patients in whom it may be of relevance to look at this
question are those undergoing total arch replacement, but the
number of total arches you’re looking at here are few. Therefore,
it’s hard to draw any conclusion other than the more you
manipulate a vessel, the more likely you’re going to have embolic
events. I applaud you for asking this difficult question, but I think
you should focus on the total arch replacement only. Of course,
manipulation is to be guarded against because most strokes are
embolic events.
Dr Zierer. It is certainly true that total arch replacements are
most important and interesting. I agree that the number of patients
in this subgroup is limited, but we tried to strengthen the data by
implementing propensity analysis. Also, I’m not sure if you’re
aware of a recent publication in the Journal, a meta-analysis on
5100 patients including one third of total arch replacements, and
they also saw no difference regarding neurologic outcome with
UACP versus BACP.
The longer the ACP duration is, the more important a potential
benefit of BACP might be. So far, I think there is no evidence that
BACP is really better.
Dr M. Moon (St Louis, Mo). What’s your method now, then?
Are you only doing UACP?
Dr Zierer. At this time, we start with UACP if a full-arch
replacement is planned. We would switch to BACP only if it takes
more than 60 minutes or there is any problem with the NIRS
measurements or the radial artery pressure on the left side.
Dr Moon. Even the professor?
Dr Zierer. Even the professor.
Dr M. Deja (Katowice, Poland). You showed that you are
actually using the blood pressure on the infusion site as the
guidance for the flow. I understand, 80 mm Hg, yes? What flow
does it correspond to actually? What are the flows you use in the
unilateral infusion? I wonder whether you ever observed any
unilateral edema in the brain at least transiently after the
surgery because of the unilateral, let’s say, overflow or excessive
infusion.
Dr Zierer. In both centers, we use a rather high perfusion
pressure of 80 mm Hg, which allows an ACP flow of 1.1 to
1.2 L/min with direct axillary artery cannulation as applied in
Frankfurt. In Bad Neustadt, because you have the additional
perfusion of the right arm, it is even higher (1.5-1.6 L/min).
We did not see signs of hyperperfusion in both contributing units.
Dr A. Laudito (Duluth, Minn). Would you share your experi-
ence with cannulation, through a graft, of the brachiocephalic
artery.
Dr Zierer. In Frankfurt, we have little experience with this
approach. We only choose this cannulation site if there are
problems with the axillary artery. However, in the limited number
of patients we used it, it worked out fine.gery c April 2014
